Effect of chemotherapy and irradiation on interactions between stromal and hemopoietic cells in vitro.
We examined the interactions between stromal and hemopoietic cells in mouse long-term bone marrow cultures. The adherent stroma is formed by several layers of cells consisting of macrophage, fibroblasts, and adventitial cells which accumulate lipid to become adipocytes. Stromal cells become closely apposed to loosely adherent hemopoietic cells but gap junctions occur only among cells in the adherent layer. The hemopoietic cells form tightly packed structures resembling cobblestones which contain granulocytes in all stages of differentiation. Using an in vitro model for bone marrow transplantation (BMT), we treated pure mouse stromal cell cultures with irradiation (1000 R) or chemotherapy (BCNU) prior to engraftment with hemopoietic stem cells. After two weeks, engrafted cultures were indistinguishable from the long-term bone marrow cultures previously described by Dexter. The adipocytes in irradiated cultures developed numerous submembrane pinocytotic vesicles but stromal-hemopoietic cell interactions remained unchanged compared to unirradiated controls. By contrast, granulocytes grafted onto chemotherapy treated stroma showed swelling of endoplasmic reticulum suggesting early toxic injury. These findings are consistent with functional studies of hemopoiesis after engraftment onto treated stroma and confirm an important role for stromal cells in the support of hemopoiesis.